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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the amount of 
dust generated in sputtering as well as to increase 
sputtering rate when each layer is formed on a 
transparent substrate by sputtering to obtain a 
phase-change type optical recording medium. 

SOLUTION: A lower dielectric protective layer is formed 
as two layers, that is, a ZnS or ZnS-Si02 transparent 
film containing <10 mol% Si02 is formed on a transparent 
substrate and then a germanium nitride-base transparent 
film is disposed so as to correct the defects of ZnS. In 
an embodiment, a first lower dielectric protective layer 
2 comprising ZnS, a second lower dielectric protective 
layer 3 comprising (Ge80Cr20 wt.%)Nx which is a 
germanium nitride-base dielectric, a phase-change type 
recording layer 4, an upper dielectric protective layer 
5 and a reflecting and heat releasing layer 6 are 
successively formed by sputtering on a polycarbonate 
substrate as a plastic substrate 1 . 
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[0 O 4 7] 'J >ygST-l*^SflW)cfiEMS* 

£o m 1 (DTSPSmtt&HJS 2$ZnSt Lfci§£. ft 
*©Z n S - 2 Omo I %S i 02 iCfct^. jiffi^-CCD 

b*w*i. 4fe®mzwi2-tzttfv$tz 0 *tz, mm. 

[0048] mtfem 2 ~ 6 
±ie [Si] fcJ:l/Tffi [12] . [S3] Iz^TJco 

m 3 ©i^r*t^** < tt-^fi^^ hj5S0ij 1 1 1* 
?n*«aif 2 o>*m£ znseiu m 2 oyTumwfc 

&IIJi3tf>#*'4£ (Ge80Y20wt%) NxiL 
fc. CCDJ;dl-H^J2~6<Dm2(0TgB^l:<*«S^ 
TrliG e N x ^ft^lCL. CftClTi, Zr, Y, N 
b. Ta$;W5t, 3fcGfttttt®1I4£<D48&£ft<* 
'>Lfc„ dftl*. Jfte«l*fitG e N x J:tJ 

[0 0 4 9] 



(7) 
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[S2] 







mm*} * 




7 0 nm 




Zn 


s 


Zn S e 




1 0 nm 


(Ge 8 


0 Z r 2 


Owt %y Nx 


(Ge80Y20wt%) Nx 




2 0 nm 


Ag 5 I n 


8 Sb 5 


8Te 2 9 a X% 


Ag5In8Sb58Te29at% 




2 0 nm 


ZnS- 


2 Omo 


i%sio, 


Zn S- 2 Omo 1 %S i 0, 


1 


4 0 nm 


A 


1 - 1 w 


X%Ti 


Al - lwt96Ti 




kW- s 




2 7 




2 7 


1 0 0 0Ih«§SIjL&ZM1# 






O 




O 


8 0 *C - 3 0 0 «r[aeS»<D4Stt 




O 




O 



[0050] 



«3] 









» 2 ©T*itm#figW 3 1 0 nm 
1B9MtMMB&m 4 2 0 nm 

±mm 4 mfc$mm 5 2 0 nm 

RS**fc*B6 1 4 0 nm 


ZnS-5rao \%S i 0* 
(Ge8ONb2Owt90Nx 
AgS Jn8Sb58Te29at% 
ZnS-2 Omo l^SiO, 
A 1 - 1 w t%Ti 


ZnS- 9mo 1 %S i 0 2 
(Ge80Ta20wt%) Nx 
Ag5In8Sb58Te29at% 
ZnS-20mol%SiO, 
A 1 - lwtJSTi 


1 0 0 0&W£&xJ*!D&^ 
80KJ. 3 0 0 


3 0 

O 

O 


3 2 

O 

O 



[00 5 1 ] J&fc [«2] . [S3] fc*tfT«M-* 
[005 2] Jtttfl 1 

tie [3i4] i-ttmftT*mm$m£ttmLtzo 

hSte-tl- % If 80nm^ZnS-20mo I 
%S i 02 *>&#£TfflBS«<*«tt»£. IS20nm 



(DA glnSbTe (A g 5 a t % % I n 8 a t % % S 
b 5 8 a t %. T e 2 9 a t %) ^ h> U Sffi&ttsSSlBfit 
J!<t. 112 O nm<7)Z n S — 2 O m o l%S i02 ^ 
^^^>-taJiSii^<b. A I — 1 w t %T i fr£>£r£>J££t 

[O O 5 3] 
[$4] 
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JtttflU 


m i <D-fmmmmm 2 7 0 nm 
m 2 ormsmmimm 3 ionm 

fi^bS!ieflU|4 2 0 nm 
IffiHimS 2 0nm 
%MMMM6 14 0nm 


ZnS-2 Dmo l%Si0 8 
ZnS-2 Omo 1 %S iO« 
Ag5]n8Sb58Te29at% 
Z n S - 2 Omo 1 %S i 0 2 
A 1 — 1 w t %T i 


1 0 0 o®##«^st©m# 

8 0°C • 3 0 0'B$MflH¥8t<D<Rtt 


3 3 

O 
O 



[0 0 5 4] *<DttflL TSBB«f*«aiS<Dj£«l::3 3 

mtftefr-otz. a g i n s b t e%kftmtmmmit. 

ZnS-20mo I %S i 02 0>flMl= £ lil^fli^ 
frgltfcl^o Lf:^ot, ZnS-S i 02 ^f>45T 
SPgm^Slili tAg I nSbTe^b* z>nmtmm 

[005 5] it$5« 2 

h*tt±IC 117 O n m(DZ n S^bS4» 1 
mnttftmrnt. Ill O nmCDG e C r N xfr&ft£ 
«2(0TS|iSI«i*SSIi£* Il2Onm0GeSbT 

e (G e 2 1 a t % > S b 2 5 a t %. T e 4 4 a t 
%) A*&tt*«*«bfitE»«fc. IH30nmO)ZnS 
-2 Omo I %S i 02 3&*&£S±ffiSlflt{*ftHJSi:* 

Al-iwt%Ti **&tt*£Wtt!»JBfc*. **i?ti 

[0 0 5 6] WS6 6 0nm, NAO. 6 5(Z)Efi 
t°'^7'>^tlSlfi»7- (3T) O. 5 urn 
OEFM + «**«ySLBHH£Lfc&;i?u 500 

[0 0 5 7] C^xli. GeSbTeS0«fc5ft^lg 
It Ll^C £ £tf;LTI^>£> 0 Ag I nSbTe^^^cC 

s b t e s^ttHftKiftttossMtfK < . *^0^<7)ia 

ffl#^B»T?fc*Ci£*L-Cl*£. 
[005 8] JtSfiJ 3 



S-2 Omo I %S i 02 fr*>Uh% 1 0)T8&BSW*« 
Kit, M»1 O nm(DG e C r N x^b65*2a)T 
SP^mttSSJft. KV2 O nmCDA g I n S b T e 

(A g 5 a t % % I n 8 a t S b 5 8 a t %. T e 
29a t %) j*6'«i:64i«fl;S!£flUi4:* Il20nm 
(0ZnS-20mo l%S i 02 A> £>£:&-bSM£fflS 

t. a i - 1 w t %t i ^e>3tc*swttJ!aHt ^tt 
[oo59]*i. s 2TffR«{*£Mt&i::»e« 

SLS^&itSi&ISl 0 0 0[°]?IJgT?fcoT. SISS^JI 

[ O O 6 O ] ItSHM 4 
TSSl§Stt{£IIJi£Z n SCDfrt LT. If7 0nmt 

fco ityzLft*ftx.Btttt5 o 0B*aiT?*-3fc. £ 

fc. 8 0%-3 00Mlftffiai(ll:ll v^*-A<i 

2%J£JLt<fc ftofco 

[O O 6 1 ] HJ&SW7 (ff2(DSllEa)»sica«t»a» 

1 tltl?^0. 6mm(D7K'J*-* 

t«r««sbb 1 2*5*1/* i <D±nmmwmmm 1 

4<D«tttt. 8»{g#¥<D{£l*Z n S-S i02 i: Lfco 
C*Lt>a>Ji"t?l*. |§)SliZnSA<8 0mo I %. HSfe^ 
^*><0. 0 4W/mK s ISA<7 0nmT'fe-3fco 

[0 0 6 2] tB^bSEftH 1 3 0>tt*4teA g*<2 a t 
%. I n A<5 a t %. S b #7 1 a t T e #2 O a 
t G e#2 a t %(D A glnSbTeGetL. BS 
J5£2 O nm£ Lfco C(D«iJ«a)«fittl|ga<biifiA^ 
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[0063] C<7)M££<g>8^Sf::tf>lC. m2<7) 
-t»R«f*«Rlf 1 4, 1 5<D^ft<D**BW (nm) 

z*itm$rmt<Dm&3 ojaJLtfcScfcdictss-r 

*j&»tf*ofc. ^C-e. « 1 0) -kttKVttfiiKH 1 4 

JZnS-S i 02 t?R»5 nm. % 2 0)±SPR«|t« 
Ifgl 5JS i CT?J]gJ59 nm<h Lfc D S i CJ4B&T* 

#z n s-s i o 2 «fcy*#<* fi*oR&4|*ftt]ftittt 

ft^fe-So S i C0ieS$(^4W/mKt^5 o 2 
nS-S i 02 <DBSt*I4*?J2. 0, Si C(DJB«r*tt 
tt2. 5#tf)T% ±EHJ»£R*r*±:(D«l*3 OJSUbt 

[0 0 6 4] frmnrnmi e<D&n\*A g&9 7 a t 

Inil^at %<7>A glnt, ffiff(4 1 4 0 n m"C 
fc£o ~(D A g^Oiei$!^4W/mKtfc^ 0 
fEKLfc^T^X^IZO^T. +f— 
T#Jj«JgBfl:£fflV 6 50 nrru NAO. 6 

a>*e^*7^:7*»l+fc K^-f ^UMlLfco »E» 
^JgO. 2 6 7 um/bit v h 5 ^ ^ fcf y ^ 0 . 74 
urn. E»«iSJ£8. 5m/st% ^14 8/1 6 £H 

y. i o o o oma>tt&a.tta>2;?'$— i*8%6iTfcfi 

i £ 2 nm?IJSiSllLr. *<DttffiX1b3!EttB£jftR 

ofco £*U4* rtRttSHcfcasSMSafbLTtey % u 

Xf7i7«fil 1<tLTj?£tfO. 6mm07K'J^- Jf? 
*-hIftSffiSLfc 0 ^0Sffi±H7n hP>X/\° 

fco TSPS§m**SIIJi 1 2 tl1 (D±«fiSt«ftS1 1 
4WjS|li, Si6l¥»ZnStLfco ZOZnS 

Jf <Z>SHc#^I4 0. 0 3W/mK, Hli6 5nmtft 

So *JI(DR£«<^5fctf>f::X/<-;/$£A r +N2 ?g 

-^X^Trfrofco 
[0O6 6] ffiXIbSSESJI 1 3<D*mi*AgA<2 a t 

%. In^3at%, Sb^73at%, T e 2 0 a 
t %. Ge^2at %(£> Ag I n S b T e G e d: Lf; 0 

^tz. fO)Igli2 0nmtJ54o - CO*E/£(£>#;f4l4^ 

bWL^ft«K ■ «af||B<&3fc^S»«<bA<^-¥>>]x 

[00 6 7] ^a>Rjft*»JB-r«fcAlC. 11, *2© 
±»Rl»S8i1 4, 1 5 0)$tfa)%¥RJ|[ (nm) 



ofc. fCT\ m 1 0±Si5Rm{*«3^ 1 4 
* Z n S - S i 02 T*mm 5 n m. %2. <D±&mn&& 
SI1 5£A I Nt'111 0 nm<h Lfco A I N I4S»<C 
W3^XL\mtr« g&fe#^l4£j2. 5W/mKT'fe 
So Z n S - S i 02 0>B#MPI4fcj2. O, A I N<Dt 

4oTWo SltttftMl 6fl)»»liAg4<9 7 

a t I n*<3 a t %<7)A glnt% KHI4 1 4 O n 
m-e&So :(DAgM(Die#$l^4W/mKt^ 

S o 

[006 8] CCDft^ X^ICOINT. tF— 
SttfflLTtOJBfMHbSfrlV Wt650nm N A 

■tO)tt*. ttEKfSAO. 2 6 7 umXb.t, b^v 
^tf-z^O. 7 4 urn. E@£li£j£8. 5 m/ s T* % fit 
§148/1 6 3ERLfco Eft/* 1 ? — I4tf— * 1 4mW. 
ifii/WHi7mW(?*ofeo CCD^r-T X^CDfc] 

HBS?^*— I46%T?. 1 0 000@(0Sft^ta>V7$ 
-li8%HTiS»t*ofc B 

[ O O 6 9 ] HJS^iJ 9 
$ 2 (D-tS&RSttSflJS 1 5SBN^BtLfeSAM*. 
SI]6£^J7<t[Hi*il=Lr3feT ? >rx<>$-^ML/co BN<om 

&mmtm4. sw/mK-e^o ccd^^ x^t. 

1 0 0 OO0tO)v7^Hj:i 0%)^TTrfcofco 

[ o o 7 o ] mmm i o 

aE2(D±SPR«1*:«RRl 5£B 4 C"Cfi8RLfcl56^ 
14. HI£#J7 £H«lcLT3te^X*£ftSLfco CCD 
3fc^-fX^t. 1 0 O 0 OWlk<D*sV$— 141 3%J^T 
■efcofc, 

[0071] mmm 1 1 

m2 0)Jig|5Rm^«II^ 1 5 £T a N x (Xl4Ta<b:N 

fr 0 C(D;£tWX<7 t % 1 O O 0 0W&<Di>v$— (4 1 

[ 0 O 7 2 ] MM 1 2 
m2a>±ePR*f*ftffJI1 5*Au-C*RLfcl5A^I4. 

-<X^t. 1 OOOO@t0)y^$- 141 0%)UT-efc 
ofco 

[ 0 O 7 3 ] HJfeM 1 3 
S^SfcS&Jl 1 6 £A u C u (C u(4 1 0 w t %) ^^T? 
*RLfcKAM4. ^ffi0«j7tf5]«lcLT7t J f ^fX^Sft 
MLfco Z(D^^ X^ 1 00 0 0@tt0v7?- 
14 1 0%WTt-fcofc 0 

[0074]H»]14 (»3<DHJfi<D»»|C««>fe 
CO) 

t>%. B2l=*tMi* (**fc#J7~i 3) tl4, A 




(10) 



[00 7 5] ^7Af 7^Sffi2 1tLtf^A<1. 2 

^ttiftlia>W*4l*A grf><9 7 a t %. I n7b<3 a t %<D 
Ag I n-C?. KJSttl 4 0nmtMc COAg^(D 
8fte»¥l4&4W/mK-efcS 0 ft fe. Ag^liAl 

«*ftaE»*2 5<D»e>^*ictoft3b<*(D-e. t$tt 

[00 7 6] 2 2±|C. S i C^&ftSSRl 

<DTSi5^mi*«lill 2 3 £ffifl[ 1 O n m-e^lLfco * 
<D±|C % ZnS-S i 02 (ZnStf 8 0^1%, S i 
O2^2 0^;U%) ^t>ftS*2 0>TfflSI«f*:«KS2 
4 5, ffiV5 nm-e^lLfco $ h>l~. A g#2 a t 
%. I nA<5a t%, Sb^7 1at%, T e tfi 2 O a 
t G e^2 a t %<7)A g I n S b T e G eA N b^l) 
ffi&fklHBfiJR 2 5 £ WE 2 O n mtJJI Lfc 0 SScC: 
ZnS-Si02 (ZnS^8 0^E;U%. S i 02 A<2 
o^;u%) ^b«i±HRt»ftll 2 6 $RV4 O n 
mtr^EISLfco 

[0 0 7 7] £t>|C % ±gPPm^SS/l2 6±|C. 
aWb»B^644«Il*/<-l2 7 SftlLfe. CCD 

**Lft**&**M*£HM*Lfc:o z??z>^tT*m.Km 

^^X^ri*3feO)JR*A</h*<ftofcfc«>. Mift 

[00 7 8] C^Tfe-x^X^I'OlNT^tb^lU— If— 5 
(£fflLTa»H8Ste£mV ^M|6 5 0nm, N 
AO. 8<DHtt?y<?7yZf$;ffi7Ltz K 5 -f L 
fco «IBfiSBK0. 2 1 um/b it. 

^^f^fO. 6 urn. tBfi$$ilJf8. 5m/sT, It 
#148/1 6gtfflLfco IBI1/N 0r 7-I4t°-^ 1 2 mW. 

Mv7^~ I4 7%T*. 1 0 0 0 0E<7)«&*&(£vy 
£-141 0%aTt6»t'ftofco 
[0 0 7 9] HJS0IJ1 5 




*#§8 2 002-7 47 47 



14. HS£^J1 itmmizLTitt^* X^^f^MLfco C 
(Dtft^f^i X^-CCD. 1 0 O O 0@&£>v*;/$— 141 0% 

[ O 0 8 0 ] 1 6 

US 1 <ETSSf3«tt«!IJi 2 3 W^^B N <fc Lfcli:^ 

i4. mmwn 4 tmm~LT%^r << & ftmLt~ 0 a 

(7);fc^-f X^T'CD. 1 0000|Hli(Dv7^Hi1O% 

[0081] mmm 1 1 

*ia>TStK«i*«BIB2 3 0)»«$B4 C<hLf::li:*> 

14. §IJ£0Ji 4tra«l::LT*^x*£fE»Lfco c: 

0*f^X^7t(D, 1 0 O O 0@t(Dy'^- (41 3% 

[ 0 0 8 2 1 mmm 1 s 

M 1 <DT£PR®#;t£IIJi 2 3 (DttUZ T a N x <t L/zl£ 
*M4. Slffittl 4 < h|Hl^lcLT3fe J r'f X££fEt!2Lfco 
C03fef^X^ta), 1 O O O OlU^y^J- 14 1 4 

[0 0 8 3] £b|&#j5 (B2#RB) 

*Jfi«7fc(**fty±«R«(*««Jl*. ZnS-Si 

02 (z n s/s i 02 = 8 o^e;u%/2 o^e;u%) *> 

^ft^^ISct L. 1 8 n m£ Lfco *#£>*ttc 

7fc^-<X£<Dv^$-l4. SJfc#j7lZ< 1 %HJ8 

LA^bLft^ofctCDCD. A gK*t«A<«MtS&flsL 
t: 0 

[0084] J±$£0iJ 6 
HJfi#j7i:Sfl|lzLT3t7 ; ^X^^^ffi5Lfco frtcL. 
SMfi«7il**fty±««*(*«BIB*s i C^b45 

mmt U 1 8 nm<h LfCo 'COMfc^-f X£-Cf* 

ttJ«^^*— 1 0%$)ofco gUILf^ 
CD v *v £ — ±fM4'>ft*^ o JfttOfr X * § « o tz 

tztb. *ffl«t'ttft^ofco C*U4* g^(C^^CDB# 

hl *io±«««ft«BiiiT*»tBHi:a«). -^o&m 

I* o XfM. ffitH^fi v £ -HblCifcgft Ct? 

[008 5] J±$^J 7 

tl4*ftys»fl(J»H*A ITi^tTili 
lwt%) L/io c<D*T-f x^ttfiJSBv-v^— ^» 
<. 1 0%fcofc 0 5 0 0 0(HlS^^^^(7)v^£— (4 

ft o TE«K<D31«*<±A< l J a»*lcft y . jg^Kft 

[008 6] tb^^'J 8 

*«S«7 tl4*fty±»R«i*«HIIB*s i ot^i 

L. 11^1 8 nm£ Lfco JS«ttf^H5A I T 

i (T i 141 w t %) rjffilRLfco CCO^^-f X£ 
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0 0 0|sltMt©v-y$-ttl 6%W±ffeofc„ Z 

commit. s.mi&mm(Dm&mmtf3\N/mK)iLTT'tb 

S» — ^^-5Z^:^^LTl^-i)A^, /\— hCD 
[O O 8 7 ] 

> stow tfs < & y . s«E^ro^)s * *<M'>-r „ c o 

CO 0 8 8] («2*9J % g3lW Kfli 

?2»SIL. ffi^bimiiJi<Diij£lcHSf!ftli£ff$j?feL.T 

3EJISI-tb0>:*#&:;g£'fc)iB£ftEy tti-ttZtztb. td.m®& 
<k tfX* # £ i ^ -5 -5 . 

CH'1] *f6B.S(Z>fg 1 ©*J£cD^^lc<l-S,ta)1?. 



[El 2] *f!B^(Dm2<DIIJfea)ff^|C^^ta)T?. ffi^ 

ibSjnte«iKft: (ttu«t>#9> ommm^^ mm 

[S3] *^BJcDH3(D||Jg(D^SlC^^t(DT% 13%. 



1 




2 




3 


« 2 <DT»R*{*ftttJV 


4 




5 




6 


KHttflfM 


7 




8 




1 1 


^x^^Ste 


1 2 




1 3 


ffiKlbfiGMI 


1 4 




1 5 


m 2 a)±gp^mf*«Bs 


1 6 




1 7 


ttHMtttfll 


1 8 




2 1 




2 2 




2 3 




2 4 


m 2 a>T£Pffi*ttftBfll 


2 5 


ffiXtbSSBaJ* 


2 6 




2 7 
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